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(54) POLYESTER RESIN AQUEOUS DISPERSION AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject aqueous dispersion useful as a binder 
component for coatings, adhesives, inks, fiber-treating agents, paper coating materials, coating 
materials, or the like, by compounding a polyester resin, a basic compound, an organic solvent, 
and water. 

SOLUTION: This aqueous dispersion substantially comprises (A) a polyester resin substantially 
comprising a polybasic acid component and a polyhydric alcohol component and having an acid 
value of 8-40 mgKOH/g and a weight- average mol.wL of >9.000 or a relative viscosity of >1.20, 
(B) a basic compound, (0) an amphiphilic organic solvent having a plasticizing ability for the 
component A in an amount of 0.5-10 wt.%, based on the polyester resin aqueous dispersion, (D) 
water, and has a 750 nm light transmittance of 5-85%. Therein, the polyester resin particles are 
homogeneously dispersed in the aqueous medium. 50 mol.% or more of the total acid 
components constituting the component A preferably comprise aromatic polybasic acids, and 
the alcohol component comprises preferably ethylene glycol and/or neopentyl glycol. 
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8^) ffiMmiyfc r^^iSlRKffij . T^*Di^. «&3^-- 

^^•^^tirtcDffiS. ^yx:;<7^;l/«Jii©lS:AS^^OB 

ii«a6«3ns35>i. «rt<Dfaj¥iEs«. N,5--'N,*<7)ffi 
[0040] ( b ) mrnxm 

»p^xii«. TKmbxefcg-r^asccwrt^^n^-r^ 
xnr * D , «i^tctufawmig^j:?s^o'i&Stt{l:^i^3&i# 
«EL.T*5nt^. coxe'egfefcmmii^<7)^^(3:?6^ 
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■r C i -C C CD H ^ T ^ C i -C # „ 
[0 04 1] m\^U^i^K JJ<V 

ccj^^TtcMP-r^o 9 o-c^jB^-si. 7K<?:^^3&5^ 
[0 042] ( c ) Tktt^Lxm 

[0 04 3] 7Kft^tX^«. _bKe<D^#5CSie-^r 3J< 'J X 
3»S0. 0 35mm. O;^ 7'> ^ 

^ (A) Ki^tu-c 1 oss%tiTr*n«>j5a:S{c« so 
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[0044) CO.^^.tc^-S^ra^i. :^¥km(tCi6iii>m 
mmr^^t 1 5-- 1 0 O^^-C^o/c, 7Ki4^bXe:^5 1 5 

0. im(D (d) h)»«fex^*«ibrfeffi:^^ 

<f:i^b. ^fc. ^xe^^^-TK: (d) i^**:^K»?*X 
[0045 3 ^aiX5g 

<D^Cc«. ?f^^?n;?t7K^«c«w^Mc07Ka)^;^W^L-C 

[0 04 6] CMS (b) D 
(d) t?:c«^ F3»^e^X@ 

t ±gaxi^rf# e> d< »; X X 7"/HfMi7ic^tk»<D 

<fc ^ l^EETT^-' »; h (5!:)ct ^ 3^j:M?L 

[0047] hf^^^ccffic^^n-s^gi Lxr 

A. p. V. GAULINttS. ^^^ix:^^1f--J , 
*Tt5X^ (*^) r-v^^r t>nr7;V-Yi^-Ytf-M- 1 
lOE/Hj ) , «£i*^l^HT"C>^X;UJ:Oi!atii^-tf. 

(mt^, ^mtTM{W)m:. rr. k. s^p-^ 

^1f-J , SONIC CORPORAT I ON«. 

^1f-PENj ) m^mm-r^^Lifi-C^^. 
[0 04 8] i-r. ifti**lSJBETt?>^X;l/J:Oifiai$ 
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10 0 — 2, 0 00 kg/cm* cc^jnEor, c 

mcD^mt^^hi.K — *^t5(i*^2. 0 0 0 k 

;^'5JE:^^10 0 — 5 00 kgr/cni' CCffi'MTec*!: 

^s-e^^. -et>r. m^i^tK^mm^ntcmma^. lo 

-lOOkHzrO. a-SOOW/cm' COSlf?fe;05 
fiSW^tiTfflS^b^n'So 10kHz^t>«. 0. 3W 

(C^O<, lOOkHz^C^i. 5 0 0W/cm' ^SS 

l^LbtC^iKSnfcSfeSS^MofcfiCCS 0-3 OOm/s 
e cCDjtSr',tB?L^3rm^Ccfle2;i$-tf ^©3^;^$?^ LC^o 
ymmSM^ 0 m/s e c*vglr»*i3&>(fccoJ8!jmtC^U 
<. 3 0 Om/s e c ^fflit'5W5^ffi^»,i: ^ i^T^ 

CODcfc^^c, C«LS (a) D Tl#/c5i<»; j:;^?^;!/^ 

iLr». 100--2. OOOkfir/cm' <DEE:tr^. 
^-SlittS 0 — 3 0 Om/s e c cDi»ff €r#^ C <t 

[0 05 0] i^rnoisi^ccfeiiTfc. ^X3g«:<fc-:>r 

n'Cy;l'tt<i:?^cC€»ig^3(>i^0»^O< AcCl^ ^5^c. ^19 
*SS3S L/ r t i ^ ^ - > 19: t:fC < C <!: :c J: ^ r 
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[0 05 1 ] (d) ^.5^$^,xeccJ:^^|<';x;?^x 

/ca6CC«, ^5>tfe<*0 7 5 0 n mcD:M&Mi^^^5 5-8 
^^i^6l&3gR'r^Ccb^<^ffJS$^l^^(D'C^*3. 5% 

[0052] tf^iy^^^^mu. ±fB*55^»»CD®Bt(C 

vm^i:m<D^mc^'ox^^mwx^^f)^. 

^^SilSLrftiM-r-<^-c*^o -jKWtc». 5-8 0 
$6(cui 0 — 7 s^^^l^Jc^^^Oi^^^^r-^-S, 

[0 053 ] ?:c43. ^(omm>mimcj: 10 . ^omm 

Ccoi^r^. J^TCD2;^li"m:^^tcJ:»?3fea®**Sa 

( 1 ) x.:^.rjvmmifCMoxitmm(Diz^i.^m^^ 

(2 ) ( 1 ) m;^ 

[0 054] ^m^<0^^^) i>«l^^UttJJ|g*^«<*tt^ 

'jm^ciL^cxmimi m^. ffi07Kt4«fli^&« 
mtrf^ctffix^^^ ^^mm^i^mhiim^cft^cx 
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[0 05 5] Jtfc. :$:^^(C*5C:f -E>^»;xX7";l/«li* 

^nmt. y^::i-hm. mim^m. 

[0 0 5 6 ] 10 
[f^ffl] Jzi&L^^Ccfc^K:. (d) h«96^X^*JK 
y X X 7^ jHSJ!gO;rKM>fbCcitvffl-r ^ C i ti^CcHlg $ n 

^-^tc^ Ctl(,CML'C:^^m^m:X. (a) . ( b ) S: 
( c ) Xfl^igr 4< y :E.;^T-;l.:^Jii^JKt^fbl/T*5 < 

[0 0 5 7 ] (a), (h) jSiz>' Cc) jim^mxmh 
nfc7i<v s.:^^jvmn^:^i^^%kmc (d) i^:,. ^ h«&$*x 

-S^i. «l*a;>C<Z)J:^{cM«R$n^o T^^ct)^. (a) . 

(b) RV^ (c) X^-C5i. jj<i; xiJ^-f^/U^HfifiO^^U 

u)vm t ^mmt-^ t (o ^m^c ^-ox ^ m 

o »; XX r•;^8^Bi^SIS[^4^>^bU^ ^ i>(DX 30 
(a) . (b) ( c) nmt.cJZ'oXm^titcTi^^jx. 

:^7^)mm7Ki^WLmc (d) h^^jim^mrc 

f^tDll*Si3«J*^6^3?g6>&^>^Jci:^^c. (d) 
tfeiJ^cC-SCD-C^-^^o (d) y hm^JM(fC^:^m 

nm^mmm. ±y^Ltc^ o ^ ( a > - ( c ) xii 
fec^i.^^mmt^mj:im}t)x^mmmLmrj:i.> i!><Dx 

^K>. :^^mX7jkLfc J: (a). ( b > 

(c) nmRz^ (d) hmwjMt^c<Dmmx 
n^c^z(cJ:r>xm^xm^-r^ctifix^^h(o^m 
mt^ti^. 50 
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[0058] 

[0 05 9] il} tHO xx-f ;i/<Sfli(D*a^ 
^H-NMR:^W (/^'»;r>^tt^. 3 0 0MHz)ctO 

oi^rti. tm4»2 3 o-cca^r^y ^-^->nx^^^?f 

^att. ^W?SS2 5 4nm(Ci:*3*^tH. Ji^';x^U> 
gist) jco^fco ♦KttttK«jJ<yj^xx;t'^J!i 
1. 2. 2 -^h^^anxdfxo 

ase^ffli^r. 2 o-c-cfflj^o/co 

[0060] (3} ^ y xX'f';l/«Jli<7)Kffi 
^^/l/.-t;;l/Ar 5 F (DMF) &c;gJ^L/, :7a:>/— ;b:7 

(4) Ji<yxX5^jWS«&0:^f^XiK^Mffi 

Ti^V x.:^y^jvmmi Omg^V>y*)VtLs DSC (tt: 

m^^mmmi^) x;u-7^i±^ ds 

C7) ^ffll^r^iie^l 0 •C/':^<D^t??iiJS^?f 

(5) ;i<yxXT-;H^li7f<^tJ^*^(DH^?gS 
{^JSi^nft:Ji< y xX7^;Hijfli7K^f5fi*^iSS#fiL.. C 

xm^^ mm^) (omMt^mmdcm-r^jSiximmL. 

[006 1 ] (6) 7ii y xXf-;l/«Jii*^«»c3r)3BSiia 

m 

Ci^C<. -bJl/;^0. 2 c m<D:&3^-feJl/CCAn. 25 

""CXI 5 0 nmcD^mmm^mimi^^o rj:^^. ^^>^ 

( 7 ) y XX '^>iHSiii*^«<*<?)ttS 
MR-3 vy^-y K^-^5?) Jgr^C^ MSlraSi^l 0 s e 

c-\ 3 o'c-c^tts^aj^u/c. mu, 7}^^ni^(D^ 

-c<z)5teS^*i6/c:o */c. 5i<yxxT';i'SMi7j<:9^iS(i*<?) 
[0062 ] iS) 7t< y xXT';l.«fli7>:^t5cf*<Dfife^^ 
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V X X T- )vmn^yH^m»^mn o j^jt jos 6 . otct^^k 

1 :^.^g?«»(C 2 5 -CCD^^-C^giJ^L. «TC0»3l(Cfie 
'f&f^(Om:^l O^^S^rO^-^o 10 

[0 06 3] (im.») 

B- 1 l^f^^^r-j^ («c) m. ^^^)V32 5 

-;i/8 0fiS%^) B-2 (ft) 

Sj. 1f^^;U3 0 3 {ji^JV:JL^^}vm^^y'(Ojf^ 20 

^ >nm. mm^mm i o o%) b - s : m^^tTM 

>mm:L'^Jliy3>. 00^3 4%) 

[0 064] ( 9 ) mm<om^ 

10)'C6 0' ^U:K^m&iyfC. 

(10) mm<Dmji\± 

(11) ^jgoiMHUS 

^M'^ JIS S-6006 ^s^lSiSlfim^m 
C\ JIS K-5 4 0 0(cSEora(J^L'/Co 
[0 065] (12) ^<?)W'^M4 

(13) ^^CDBI^Tktt 40 

n^itRunm (%) *^it)/to 

*iR^^ (%) = mmwomi/mmo>mi) x 

1 0 0 

[0 06 6] (5i< V JiXT-^HS^ico^a^i^) 
jJ<';x:^x;H^flgA- 1 

U>d/yn-^l/3 7 4 fir. :^^^--c>^;^^ i; r3-^U7 3 
Ofir3!?>6^^S^*5f-b^'U-:/4i'C. 2 6 0*07? so 
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KibyjU-^^«i7AJg:«4i«iLTO, 262g^JraU. 
(DaS^3 0^9^-02 8 0-CCC^^aU. ^<DIE*J?r«ft^{C 
mcximm^k^co. ITorriU/t. CCO^ffTl? 

-v^mci,. m(o^^^rif. 2 6o-c{c3&:-^/t<tc5 
-c^ v:7 ^;v^5 0 'J hms 8 s^m 

ImO. 2 5 5"C-C3 O^^L. iy- hmctLi^^mL 

- 1 (o^mmm^mi 1 jc^f . 

[006 7 ] d<yx;^T'>rHSJI§A-2'-A-7 
jJ<t;xx-r;HSJI§A- 1 i|5l«3^j:7?ffi"CM^<0>}<yxx 
7^;Ve«WA-2-A-7^iaa§b/c. ^cC*D\ 3i^i;x:P^T- 
iHSJ!iA-7 6COli'C{3:2 8 O'C. 0. 1 T o r r r^f 
^M^^SJC&*2KJraCC@SL3^c. S^fltO^Wfe** 
^ 1 tfCfjkTo 

[0068] ^ y x;:^ 7*^v8ttiA - 8 

T'U:7arjl/Ml . 9 73ff. ^W^Jimi 0 4 X 
^^U^yg 3-;l/4 3 0 ;^:^'-0^>^^^V:3-;^9 

8 0 gJ&>^^C'S^^«B5^5|-- h i^U-ytfi^, 2 6 0'C 
"C2. 5^raflD*»L-Cx;^r-^WbJSJ;C*ffo/c. ^^1>-C 
n®{ty;^v:^^A0. 3 2 9 ^<D?a^^ 
3 0^X2 8 0 "CCC^ML. -eof*. ^©BEl^l^^^tC 
JUDTl^raf^fCO. ITorriL:^. CCD^f*^T-C 

^htfcmm-^^fts^mi'^. i. s^^f^fc^^&^^^-x 

-CSjECcMU. ^OMe[^Ttf. 2 5 O'CCcncrj/ciS: 
^'C^:*-i>5=-;^^';=i-;U5 2 g=g:^flaU. 2 4 5*C 

-ca o^afl^:&Mt:f. $^{C3^^2 0 o'c^rp^MU. 
«l7K:7a?;l/^5 6 g^^^jaur l 0^j^.^3-tt5^cf^ 

x^ 5^;i/«}fliA - 8 ^mco mn^<o^mmM^mi i cc^ 

-To 

Myi^y ^ )\ym<DmmM^ 4 4 s if ^e^W*Ji<Ux;a;-f* 
JmmA - 8 i I^I D^{^T*4«CD>J< U 7^;U«fliA - 

9 ^f#/Co «^i©^tFfi»m*^ 1 dCTjkr. 
[007 0] yi<Vx.y^y-j\.mn^A- 1 0 

7^uy^j\^mi, 4 7 7 ss -(yy^^i'misbs. r 

t^t:*>»162g. x^U>d^»;:3--;U4 0 Og. 

•-<>^;l'^V33-^l/8 6 8 s^^f!^^J:^m'^^^- h ^ 
U-:7-ctrT?, 2 6 0"Cr2. 5ff^ra»n^Lrx>^^;Mb 
JSjS^ff o^. ^XC^-CHK^tyiW-^^-i^AO. 3 4 9 g 
^^tlPU, ^CD^aS^3 0^T?2 8 O'CtC^iaU. -e© 
f^. ^OJE;^^^^ JCi^Dr 1 ^mmcO, l T o r r 
ib/Co CCD^fj^T-C^^^CcSJlfl^JSf&^&igll^f. 1. 7 

250*Ctc;^j:o:feiC6'C«l*h h^42. 7 

g^asjjDL, 2 4 5-c-ci o»raa#*3»tt (migipg 



(13) 
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(omm^) . ?^{c.^^2 1 o'c$-cK?au. 2. 2- 
0. 3«^mMLX5 5^m&]&^-&fc m2mm(om 
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[0 07 1 ] 

[«1 ] 



liA- 1 0^t#fco «fli<0^*T 



4cy x^^'A^ita 


A-1 




A-3 


AM 


A-S 


A^'O 






A-9 


A-IO 


1 






IPAC3) 
THAA(I) 


ipa(i) 

TlfAA(£] 


!PA(2) 
mA(2) 


IPA(1} 
TMAA(2} 


T1IA{2. S) 
TMAA(3> 


f9kltl\ 

IrAlDJ 


IPA(l) 
TUAA(2> 


MPQ{4) 


lfP6(4) 


TMA(2) 
BAK0(2) 


jK 
fl 
X. 

A' 

m 
m 
10 
ft 


(VM> 


TPA 
I PA 
T1U 
FA 
ASA 


85. t 
8.0 
2. 1 


67.8 

se. 9 

t. 1 


50.2 
37.0 
2.0 

ts.i 


45.0 
I. 0 

2.0 

SS.O 


94.8 
5.0 
5.6 


89.0 
16.9 


69.9 

at. a 

2.0 


01.4 
4.8 

2.9 


91.8 
4.8 

2.8 


78.4 
9.6 
3. 0 

LO.O 


dff 


las. 1 


lot. 7 


104.2 


102. » 


105.4 


106.9 


tos. 1 


9d. 1 


98.4 


too.o 




SO 
NPG 
BAEQ 
BP 


47.0 

sa.o 


SB.5 

et.6 


34. S 
65.7 


29.9 
70. I 


42.5 
87.6 


43.3 
58.7 


62.5 
16.4 

3i. 1 


39.8 
60.2 


37.6 
62.5 


40.2 
67. S 
2.0 




100 


too 


100 


100 


100 


100 


100 


100 


100 


100 


^ 9i fa A 


si.e 

10. 000 

1.29 
6B 


22.6 
13. SOO 

1.33 
03 


32.6 
10.300 
1.34 
43 


24.0 
13.800 
1.33 

-18 


43.0 

1Q.800 
1. 30 
€G 


SS. 1 

a. eoo 

1. IB 
6S 


19.7 

1.57 
48 


9. fi 

11.000 
1.30 
65 


7.3 
11,500 
1.3] 
65 


18.3 
11.000 
1.34 
E8 



«l)TPA: ^Vy^iiVm. I PA ',H^J7iHVm. TMA (A) : > U >l U Mft, PA (A) ; (fl|4c> y ^ A^Wt, ADA: Ti'tf: 

EO : i^UVi^ij N PO : ^-Tt^V^ik^Va-Jlf. B A B O : 2 . 2 - k^A ( 4 - If K P 4 h 4^ 7 szi^.) ^D^li/ 

BD : 1 , 4 VJ/jT-A' 



[0 07 2] (;5<y xX7-;Hf||&7K^fSt(*C[)Se^) 

^f#fco flU. itl5M4-7ti (d) h*9»X^ 30 

f#6n3rt*t^«<*<D3flBM^**2. 3CC7j^T. 

'rti(Dm^i:>. mm (a) 3 ^5^rf#6ti/c7k^tstf* 
mm (b) ] cc^-r-si^ccsaa^oi^^&^^Ajc-siziM 

mifCiti^xm^LtCo -TJ^ct?^. 3 0 0^ y->.=LC^>x5=' 
>u:^i^:7 (iSSO. 035mm. 

^es^i^Cp 40 
[0 0 7 3 ] CKM (a) ) 

( a ) ^tfcxe. ( b ) mmjim. ( b ) *i*ibxeR 

a-l : F##<7)5L:^^:^^^:(i^. UjO^ 

tifbXIt Si. T. K. C omb i m i X 3M- 
5) ^ffil^r. :^^X^tc, 9 0 



-;l/r^> («T, DME A) 1 9 2 0g 

6, 00 0 rpm. r>* ^ * 1 5 r pm-rfKJ* 

SL:feiC^'ClSasr»fMfe»»*7. OOOrpmi 

^p^MS^7 3-7 s'cccf^or^ejccso^rats 
Fr^K:^7k*ifibr±iaa**s©liIK*4. o o o r p 

[0 074] a - 2 : tiTlBSg^ffll^r . ij^:^^ 
{C, 3j<yx>^^;VSJIi 900 ?. 3 h=^^->r^iSf 
-^l' 2 4 0 ? . U x;;^ T*.Pl/|SJ!§*CC^^ ti^^ 
r^j^l/d^'+i^Jl/Sfico 1 . 2{&^fiCcffi^-r'& h »;x^;l. 
T^>(WT. TEA)&0'^.S7K 1 845g^SA 
L/Ta- 1 <!:[5]D^ft=Tr«iSL.;^. 
a-3 : t?riB^®^flil^r. ;^-7Xgt»C. 

9 00ff. n-:/^^-;l/ 95fir. ^3j<'; 
xy^5";U<9}|§43(c^^n'S^:^>^l'?^^=^>-il/aji<Z) 1 . 1 
SfS^fiictg^-r^DMEAROma^K 1 97 0 
SALT a - 1 cbRIC^-CiiiSIUfco fflO. TKttifcX 
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t> *) J. ^ u > ^ U n - X ^ ;u X - 7=-;!' * m » S 
«a - 1 <tl^D^-C^S^]^L/Co 
a- 5 : ^.a*Oftt)0CC/i<y t:rx;ur;Un-;l/ (^x 
(«) 88. r:xx^:^;J</N'-jUj 0 5 0G) 0. 3 

[0 075] C^ZCT <b) ) 

Z^^^vbl^^Hm 10 

b - 1 : iSf^^isjE-casi^Sfcisai^-if ^xgtciiufeo 

i^infcA. p. V. GAULINttM. rji>^>5:^>f if 
-J 1 5MR-8TA^ffilit:. 700k«/cm* 

b - 2 : mtEh - 1 -CfflC^feSSS^fiffflU-C. 5 0 0k 

IM^tlfta 20 

b-3 : :^^'7Ylf- (m r:hyv-Ylf-PE 
NJ ^fflC^r. mM2 5 Om/m i n<D^^'t?MSl/ 

[0 07 6] mm (b) ) ^iSrf#6n/£i*^ 

( mm (b) : ^tTt5?:cl^i#^CC53:. CM® 

(a) 3 -Cft^n/cTk^Scf*) 53:. l^mfeSOO^ 

^tfei*X -16. 17 tCOC^Tt*. ffl^3&^cr)^S^*^ 
[0 07 7] tfcWds 

7i<Vx,y^r^)VmmA - 9^^a- l--a - 3Ccfie^r 

fmLfcffi. c^-rnoti^*>*tt>ffcx^^ 1 2 0^3^^? 
5i^Lr^>mriBcD:^ffir^fi?)6fi^3|R^5K^M^ i OS 
M%JWTfc-c#?^cA^o/c, -eor. cti6^^b-i 4o 
5cfi^-:>r cfim (b) ] tc«o/c*^. ij^^o^a^^D^ 

[007 8] l:b««?il9 
tklS^II 1 tC*Jl^-C. ^fi^b - 1 (DiXty 0 tC b - 2 

(b) ^tf -^fcic-^. 

[0 07 91 i:t«S««l O&O'l 1 
USSOTBtCfcl^r. C^S (a) ] <D*ti^fcX«*4 5 
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Lftmc. ^b- 1 -CMH (b ) ^n-otctC^. ^ 
n ^ ->'l'(D:^flDS^ 3 8 0 g (±i±jh^m<0 1 

1. 6ms%) ibur^a- 3 r c^fis 

(a) J J&m^ Ctl^^r^ft^b- UC«e-?TMSL/ci 
C^, «Ll^iitt^a?55^«)6nA: (jtt8«l 1) o 

[0080] Jtswa 1 2 

00 g (±i±iz,^m<o 1 2 , 3mm%) t'r^i^:JLmtm 
mmetm c^fi^-CTk^^ifct^x -20 ^ntc. 

f*(D!|$14(D^ffii|&|^^a3 JCTj^-r. 

[0 08 1 ] mm 1 3 

SlJteW2 frc4ac>r. C«!« ( a ) ) ©*l4<bX^^ 1 0 

t,mLxi 1. 2SS%cD7K^gci*^t#3rc„ ^urcn 
*^ff b - 1 tcsto r sail L/C «h d 6 . ffi;^&^<D^W 

S14tC^«3, 3 5-C'C<D»jliti5C3 0rttttb. 7H-e 
[0 08 2 ] SlJfeW 1 SJ^TC^mmi 4- 1 5 

d<yxx^;vejj3gA-8^flliir. ^^*a-3{cfi£-^T 

^iflg{C^L.T6. 8fiS%(D7k^t5t(*^f^/Co ^CX\ 

^iJ^tci^D^fr^TklSftx^^-cm^ aglLrb-3o 

0. 9®S% (^yxXT-;HS}5iCC^*l.r) cD7Kt9^tJc^ 
X-2 l^?#/c. —yi. :i^»;x::<r*;HS)|gA-8^^t^ 
r^f*=a -Stcfi^o-CSan (a) *1f-:»ft:;&s, rKtt^bX 

1 2 0^^cMgLr^>mria<DfiAfi-^^w^{*4, 

6mS%i^L:^&^igiSL^cC3&>o/c (itl509l 4) , ^/c. 
n-rf^y -Jl/©^flnfiJ& 1 5 0 g . ^S^KOSSJna^g: 

19 15 s ^i^xsi- somm^mofctc^^ m^(D 
m:Km^^mm\t 2 . a mm%i^. iSM l tc atw^ 1 

5) o L*>L. f#6n/c7k^fftit<0W«gm€:*2. 3 
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